Stability and flexibility are both hallmarks of brain function that allow animals to thrive in ever-changing environments. Investigating how a balance between these opposing features is achieved with a dynamic array of cellular and molecular constituents requires long-term tracking of activity from individual neurons. Here, we review in vivo chronic extracellular recording studies and recent long-term two-photon calcium-imaging investigations that address the question of stability and plasticity of neuronal population activity in the mammalian brain. Overall, spiking activity is heterogeneously distributed among neurons in local populations and largely remains stable for individual cells over time. Tuning properties appear more flexible and may be adaptively stabilized, possibly by neuromodulators, to encode reliably and specifically salient stimuli or behaviors.
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The trade-off between stability and flexibility Information processing in the brain relies on coordinated activity within large networks of neurons. In particular, dynamic activity patterns in neuronal circuits of the cortex are thought to underlie sensory perception, encode longterm memories, and generate decisions as well as motor commands in mammals [1, 2] . Neuronal circuits have to achieve an ongoing trade-off between stable operating regimes on the one hand and plastic adaptation to changing environmental demands on the other hand. Consider, for example, a hypothetical network of neurons specialized for recognizing the face of a close relative or friend. Over the course of weeks to months, these neurons presumably provide a stable representation that mediates recognition, while over even longer time periods, activity patterns need to adjust to changes in the person's appearance, among other things. This achievement is not trivial because individual neurons remain integrated in cortical circuitry for several decades, whereas their molecular constituents, such as ion channels and neurotransmitter receptors, turn over at much higher rates [3] . Moreover, in vivo long-term structural imaging has shown that synaptic elements and, to a lesser extent axons and dendrites, can be highly dynamic even in adult animals [4] . These observations pose an elementary question: to what extent do individual neurons and populations of neurons maintain stable activity patterns over extended time periods or adjust their processing capabilities in the face of changing environmental demands? Surprisingly, how and to what degree the stability of neuronal activity is balanced with plasticity in brain circuitry has been largely ignored in the past, mainly because addressing these challenges necessarily requires longitudinal activity measurements from the same neurons and populations under in vivo conditions, which has been difficult to achieve using classical neurophysiological techniques.
Here, we review convergent evidence from chronic electrophysiological recordings and recent longitudinal two-photon calcium-imaging studies (see Glossary) that have tracked the activity of the same neurons and started to reveal how the trade-off between stability and plasticity in neuronal processing may be resolved.
Longitudinal monitoring of neuronal activity
To date, neurophysiologists have relied largely on extracellular recording of action potentials (APs) to link behavior and neuronal activity. With single-and multi-unit recordings, individual neurons or clusters of neurons can be isolated and stably recorded for several hours. Longterm measurements (over at least several days) from the same neuron or population of neurons are rarely performed because: (i) animals are sacrificed after the recording
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Glossary
Calcium imaging: measurement of neuronal activity (mainly APs) by optically recording changes in intracellular calcium concentration using calciumsensitive fluorescent dyes. Calcium imaging is most frequently used for measuring the spiking activity of a local cortical microcircuit comprising tens to hundreds of neurons in anesthetized and awake animals. Extracellular recording: recording of APs from single neurons, or clusters of neurons, using electrodes implanted in the target brain area. Putatively different neurons may be distinguished by analyzing the AP waveform (spike sorting). Genetically encoded calcium indicator (GECI): fluorescent proteins (e.g., variants of GFP) that are linked to a calcium-sensor domain (e.g., calmodulin). Changes in calcium concentration lead to conformational rearrangements and corresponding changes in fluorescence properties that can be imaged, for example, by two-photon microscopy. GECIs can be stably expressed in neurons for long time periods, for example using viral techniques, thereby allowing chronic activity measurements from the exact same neurons. Two-photon microscopy: a nonlinear optical technique for minimally invasive imaging of fluorescently labeled cells or subcellular compartments deep inside scattering brain tissue, thereby allowing visualization of neuronal structure and function in the living animal (in vivo). 
